A novel endophytic bacterium, strain J11-6 T , was isolated from rice stems. Its taxonomic position was investigated using a polyphasic approach. 
In a prior experiment that used high-throughput sequencing techniques to reveal the correlation between rice genotypes and their endophytic bacterial flora, we found that the family Enterobacteriaceae was the most dominant group in rice seeds and stems. Subsequent culture-dependent experiments were used to isolate the endophytic bacteria in stems.
One of these isolates, designated as J11-6 T , was a monophyletic cluster associated with the family Enterobacteriaceae of the class Betaproteobacteria. The results of polyphasic analysis indicated that J11-6
T represented a member of the genus Serratia. At the time of writing, 18 species of the genus Serratia have been reported with Serratia glossinae as a later synonym of Serratia fonticola (http://www.bacterio. net/-allnamessz.html) [1] . Strains of members of the genus Serratia are frequently isolated from some hospitalized patients [2] . In addition, they have been found in bats [3, 4] , water [5] and plant surfaces [6] . Species of the genus Serratia have frequently been found associated with plants: Serratia rubidaea has been repeatedly isolated from coconuts bought in France and California [7] ; Serratia ficaria is especially associated with the fig-wasp ecosystem [6] ; and vegetables used in salads might bring strains of members of the genus Serratia to hospitals and contaminate the patient's digestive tract [8] . Some plant-associated species of the genus Serratia have been isolated from diseased roots or leaves, however, those strains only caused a hypersensitivity reaction on plants [2] . In this study, we examined the taxonomy of a novel strain, J11-6 T , which was isolated from sterilized rice stems, and identified it as representing a potentially novel species of the genus Serratia.
Rice stems were collected from Qiyang County of Hunan Province, PR China. Surface sterilization of stems was implemented by using sodium hypochlorite solution: Samples were washed twice with sterile water, and then immersed in 2.5 % NaClO for 4 min, and finally washed six times with sterile water. To check for surface contamination, samples were imprinted on triplicate plates of trypticase soy agar (TSA; Difico) and cultured for 3 days at 30 C. Meanwhile surface sterilized stems were cut into pieces and ground evenly in a mortar. Finally, endophytes from rice stems were isolated using the standard dilution plating technique. Trypticase soy agar (TSA; Difico) medium was used to culture the bacteria at 30 C for 3 days. J11-6 T was stored at À80 C as glycerol suspensions (20 %, v/v) and at À4 C in freeze-dried milk ampoules.
Genomic DNA was extracted using TIANamp Bacteria DNA Kit (Tiangen), and the 16S rRNA gene was amplified by PCR using the universal primers 27F and 1492R according to the method of Lane et al. [9] . Amplified products were cloned using a PEASY-T3 cloning kit (Transgen). MLSA was performed by partial sequencing of the gyrB, rpoB, infB and atpD genes. PCR reactions and conditions were according to the methods of Brady et al. [10] . Sequences of cloned 16S rRNA and MLSA genes were obtained by Majorbio (Shanghai, China). The 16S rRNA gene sequence similarity was determined using the EzTaxon server [11] . MLSA gene sequence similarity was calculated using Mega 7.0 [12] . Multiple sequence alignment was performed using CLUSTALW [13] . Both 16S rRNA and concatenated MLSA phylogenetic trees were reconstructed using the neighbour-joining [14] , maximum likelihood [15] and minimum evolution methods [16] , and reliability of the phylogenetic trees was estimated using bootstrap values based on 1000 iterations [17] by mega 7.0 [12] . The genomic DNA (gDNA) was sequenced on a Hiseq 2500 (Zetabio). MicrobeTrakr plus version 0.9.1 software was used to assemble sequences. The DNA similarity was estimated using Genome-to-Genome Distance Calculator (GGDC) (http://ggdc.dsmz.de) with the BLAST+ (recommended) method [18] . The JSpecies software set with the default parameters was used to estimate the average nucleotide identity (ANI) according to the protocol of Richter and Rosselló-Móra [19] .
Cells of J11-6 T were grown on TSA (Difco) medium at 30 C for 18-24 h and harvested at a similar physiological age for chemical analysis. The fatty acids analyses were carried out using the Sherlock Microbial Identification System (TSBA; version, 6.0 library) with the standard MIS Library Generation Software (Microbial ID) [20] .
To determine cell morphology, J11-6
T was grown on TSA medium for 12 h and examined using light microscopy (80i, Nikon) and transmission electron microscopy (model 7500, Hitachi). Gram staining was performed using the Gramstain kit (HiMedia). Semisolid culture-medium was used to . Growth under anaerobic conditions was tested in tryptic soy broth (TSB) medium (BD/Difco) in Hungate tubes filled with oxygen-free N 2 at 30 C [21] . Catalase-and oxidase-activities, methyl red test and hydrolysis of casein and starch were tested as described by Dong and Cai [22] . Other tests to determine biochemical characteristics were performed using API 50CH and API 20E strips and Biolog GN2 Microplates on the basis of the manufacturers' instructions.
The 16S rRNA gene sequence (1525 bp) of J11-6 T was obtained. Accession numbers of gyrB, rpoB, infB and atpD sequences of J11-6
T and the type strains of related species are shown in Table S2 (available in the online Supplementary Material). The results of the analysis of the 16S rRNA gene sequences indicated that the similarity with that of Rahnella aquatilis JCM 1683 T was 98.3 %. There were also high similarities with some species of the genera Yersinia and Serratia, and the similarities ranged from 98.0 % to 97.1 %, shown in detail in Table S1 . Phylogenetic trees were reconstructed using the maximum-likelihood, neighbour-joining and minimum-evolution methods. All three treeing methods yielded a similar phylogeny. J11-6
T was clearly located within the genus Rahnella and had the closest relationship with the type species R. aquatilis JCM 1683
T based on the phylogenetic trees of 16S rRNA genes (Fig. 1) . However, phylogenetic analyses of the concatenated nucleotide sequences (gyrB, rpoB, infB and atpD) revealed that J11-6
T has the highest similarity to S. fonticola (92.1 %), followed by S. aquatilis (90.2 %), but only 83.4 % to the type strain of R. aquatilis, JCM 1683 T . Phylogenetic trees for MLSA indicated that J11-6
T clustered within the genus of Serratia with a high bootstrap value (99 %) and separated clearly from the type strains of the most closely related species of the genus Serratia (Fig. 2) . Table S2 .
The DNA G+C content is 53.2 mol% according to the results of analyses of genome sequences, which was within the range of 52-60 mol% published for the members of the genus Serratia [2] . The ANI value is 74.5 % between J11-6 T and R. aquatilis CIP 78.65 T (PRJNA86855) and 85.3 % between J11-6 T and S. fonticola LMG 7882 T (PRJNA213314), which are significantly lower than the threshold value of 95-96 % for species delineation [19] . DNA similarities between J11-6 T and R. aquatilis CIP 78.65 T and S. fonticola LMG 7882 T were estimated using GGDC and yielded DNA-DNA relatedness values of 17.4 ±3.2 % and 29.2±2.8 %, respectively. For some genera of the family Enterobacteriaceae such as Enterobacter, Pantoea and Serratia, the topology of the 16S rRNA gene tree did not reflect the phylogeny provided by MLSA, therefore, less emphasis should be placed on 16S rRNA gene phylogeny for novel species descriptions [23, 24] . Meanwhile, Brady and colleagues [23] also found that MLSA and DNA-DNA hybridization data showed a high correlation in members of the family Enterobacteriaceae. Investigating all species of the genus Serratia, with validly published names we found that all of them have been delineated by DNA-DNA hybridization. Therefore, on the basis of the results of MLSA phylogenic analysis and DNA-DNA hybridization data, J11-6 T represents a novel species of the genus Serratia not the genus Rahnella.
K€ ampfer and Kroppenstedt [25] Table 1 . Absence of C 15 : 0 in J11-6 T allowed clear differentiation from S. fonticola LMG 7882 T and S. aquatilis 2015-2462-01
T .
J11-6 T was Gram-staining-negative, motile and rod-shaped (Fig. S1) . The physiological and biochemical characteristics of J11-6 T which are different from those of the type strains of the species of the genus Serratia are shown in Table 2 . Several phenotypic characteristics differentiated J11-6
T from the members of phylogenetically related species, for example, J11-6 T was positive for indole production, negative for lysine decarboxylase, ornithine decarboxylase and VP reaction. J11-6
T assimilated D-galactose, L-rhamnose, D-alanine, The type strain is J11-6 T (=ACCC 19934 T =KCTC 52529 T ), which was isolated from rice stems collected from Qiyang County of Hunan Province, PR China. The GenBank accession number of the 16S rRNA gene sequence of the type strain is KX421209. The DNA G+C content of the type strain is 53.2 mol%. 
